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Introduction

This technical report presents water quality data collected
by the Idaho State Department of Agriculture (ISDA) on
the Lower Payette River S-drains from April 2000
through March 2002. ISDA was requested by the Payette
Soil and Water Conservation District (SWCD) to under-
take this monitoring program to quantify the pollutant
loading that these drains deliver to the Lower Payette
River. This area has had historica water quality monitor-
ing conducted for the State Agricultural Water Quality
Program (SAWQP) by both the Idaho Department of En-
vironmental Quality (IDEQ) and ISDA.

This study area, designated as the Buckingham Sub-
watershed (Figure 1), is currently the focus for implemen-
tation of Best Management Practice (BMP) projects
funded by the Environmental Quality Incentives Program
(EQIP) and the state Water Quality Program for Agricul-
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ture (WQPA). This two-year study was designed to cd-
lect background water qudity data prior to BMP imple-
mentation.

Monitoring was made possible by state funding that d-
lows ISDA to support the Soil Conservation Commission
(SCC), Idaho Soil Conservation Districts (SCDs) and lo-
ca farmers and ranchers with the implementation phase
of the Totd Maximum Daily Load (TMDL) process.
Monitoring will help assist in understanding the source
and transport of contaminates from various agricultural
practices.

Background

These series of drains have been earmarked by the Pay-
ette SWCD, as mgor contributors of sediment, phospho-
rus and bacteria into the Lower Payette River as a result
of prior monitoring efforts.

Figure 1. Lower Payette River Sseries drains sampling locations



The drains in this study were designated as follows; S-14,
S-14 up, S13, S13 up, S12, S10, S 10 up, S8, and S8
up (Figure 1). With the exception of drain S12 al of the
drains had an upstream site and a downstream site. The
upstream sites were established to determine the loads
derived from the upper part of the sub-watershed which
consists of pasture land with some irrigated croplands.
The lower sites were placed close to the Payette River to-
account for the total load generated from each sub-
watershed. These lower sites aso allow determination of
loads from the lower part of the sub-watershed which is
primarily furrow irrigated row crop acreage. Drain S13
required two upstream sites ( S13 E. and S13 W.) to
characterize the upper sub-watershed. Drain S12 did not
have an upper station since it only services the lower por-
tion of the sub-watershed (Figure 1).

All of the drains were monitored over a two year period
with samples collected twice a month from April through
October and monthly during November through March.
Water quality parameters evaluated were total suspended
solids (TSS), total volatile solids (TVYS), total phosphorus
(TP), ortho-phosphorus (OP), nitrate + nitrite (NO3 +
NO?2), fecal coliform, and Escherichia Coli (E-coli). On
ste measurements consisted of discharge (CFS), dis-
solved oxygen (DO), percent saturation (%osat), total dis-
solved solids (TDS), conductivity, temperature, and pH.
Appendix B contains al of the analytical and on-site
measurement results over the two year study period.

Total Maximum Daily Load (TMDL)

The Lower Payette River TMDL was approved on May
31, 2000 for one segment (Black Canyon Dam to the
Snake River) for feca coliform bacteria. Drains moni-
tored in this study contribute fecal bacteria, sediment, and
phosphorus into the Lower Payette River. When the
Snake River Hels Canyon (SR-HC) TMDL is finaized
and approved the Lower Payette will probably face addi-
tiona reductions for phosphorus and sediment.

Results

Total Suspended Solids

On average, the five Sdrains combined delivered 44,193
Ibs/day and 50,431 Ibs/day of TSS for year one and year
two respectively. Year one average total TSS loading for
each drain were: S13, 14,413 Ibs/day; S10, 9,589 Ibs/
day; S8 8,409 Ibs/day; S14, 6,383 Ibs/day; and S12,
6,119 Ibs/day. The second year total average TSS load-
ings were: S13, 15,879 Ibs/day; S14, 11,764 Ibs/day; S
12, 8,619 Ibs/day; S8, 7,211 Ibs/day; and S-10, 6,976 |bs/
day (Figure 2).
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Figure2. TSSloads for 2000-2001 and 2001-2002

Table 1 and 2 give a breskdown of TSS loads both in
pounds, tons and tons lost per acre and a percentage of
the load that comes from the upper and lower drainages.

Tablel. Year One (2000-2001) TSS loads

Site  [Avg. Ibs/Avg. Ibs/yr.[Tons/year| Acreage | Tons lost/ % TSS load
day acre
S-14up| 1280 | 467,200 234 675 0.35 20
S-14 5102 1,862,230 931 905 1.03 80
S-13up| 5349 ]1,952,385| 976 1017 0.96 37
S-13 9064 |3,308,360 | 1654 2406 0.69 63
S-12 6119 2,233,435 1117 520 2.15 100
S-10up| 7999 (2,919,635| 1460 835 1.75 83
S-10 1599 583,635 292 579 0.50 17
S-8up | 4992 (1,822,080 911 1360 0.67 59
S-8 3417 1,247,205 624 453 1.38 41

Table2. Year 2 (2001-2002) TSS loads

Site | Avg. Ibs/|Avg. Ibs/yr.[Tons/year| Acreage |Tons lost/|% TSS load
day acre
S-14up | 3235 (1,180,775 590 675 0.87 27
S-14 8511 |3,106,515| 1553 905 1.72 73
S-13up | 7490 (2,733,850| 1367 1017 1.34 47
S-13 8389 (3,061,985 1531 2406 0.64 53
S-12 8619 |3,145,935| 1573 520 3.02 100
S-10up | 5046 (1,841,790 921 835 1.10 72
S-10 1930 704,450 352 579 0.61 28
S-8up | 2893 |[1,055945( 528 1360 0.39 40
S-8 4318 (1,576,070 788 453 1.74 60




Total Phosphorus

The Sdrains contributed an average of 104 Ibs/day of to-
tal phosphorus during the 2000-20001 season and 109
Ibs/day during the 2001-2002 season. On average -
proximately 50% of the phosphorus load, for both years,
was non-particulate or dissolved phosphorus.

The phosphorus loads for year one were: S13, 39 lbg
day; S10, 22 Ibs/day; S14, 19 Ibs/day; S8, 15 Ibs/day;
and S12, 9 Ibs/day. Year two loads were: S-13, 38 Iby/
day; S14, 25 Ibs/day; S10, 17 Ibs/day; S8, 15 Ibg/day;
and S-12, 14 Ibs/day (Figure 3).
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sub-watersheds) to meet the 0.07 mg/L target are presented
in Tables 3 and 4.

Table4. Year two (2001-2002) TP load reductions to meet SR-
HC TMDL
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Sitel.D. Proposed SR-HC | Actual Measured | % Reductionto
Year 2 Load (Ibs/day) Load (Ibs/day) meet SR-HC
TMDL

S14 up 40 10.0 60
S14 4.0 15.0 74
S13up 30 18.0 78
S13 50 20.0 75
S12 20 14.0 86
S10up 50 17.0* 71
S10 40 0* 0
S8up 40 10.0 60
S8 40 5.0 20
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Figure 3. Average TP loadsyear oneand year two

The proposed Snake River Hells Canyon (SR-HC) TMDL
would require a TP reduction of 50% for the Payette
River. The target concentration for TP for the SR-HC
TMDL from river mile 409 to Oxbow Dam is0.07 mg/L.
The load reductions that would be required for the Lower
Payette S-series drains (from both the upper and lower

Table 3. Year one (2000-2001) TP load reductions to meet SR-
HC TMDL

Sitel.D. Proposed SR-HC | Actud Measured P4 Reduction to meet
Year 1 Load (Ibs/day) Load (Ibs/day) R-HC TMDL
S14 up 30 7.0 58

S14 50 12.0 58
S13up 40 16.0 75

S13 50 23.0 78

S12 20 9.0 78
S10up 50 18.0 73

S10 50 40 0
S8up 40 12.0 67

S8 40 30 0

* Theload at S10 up wasidentical to theload at S10

At the downstream stations there appears to be a good re-
gression between TP and TSS (Appendix A). The strong-
est regresssions were at stations S12 (r2 = 0.873), S8 (r2
= 0.837) and S14 (r2= 0.785). Weaker correlations were
observed at station S13 (r2 = 0.699) and S-10 (r2 =
0.473). Sediment driven BMPs will have a direct impact
on particulate TP loads within the Lower Payette River.

Bacteria

As previously mentioned the Lower Payette River has an
approved TMDL which requires reductions in feca coli-
form bacteria within the river. Since the completion of the
Lower Payette River TMDL the state standard for bacte-
ria has changed from fecal coliform to Escherichia Coli
(E.coli). ISDA collected samples for both fecal coliform
and E-coli bacteria during this study (Appendix B). For
this report only the E.coli data are discussed due to the
change in the state water quality regulations.

The state standard for E. Coli bacteria (IDAPA 58.01.02
sect. 251) is 406 CFUs (colony forming units) detected at
any one time. The concentration of 406 is a trigger that
would require additional sampling at a rate of 5 samples
over a 30 day period to calculate the geomean. A @
omean concentration of 126 CFUs or greater would indi-
cate a violation of water quality standards. ISDA did not
collect any geomean data during this study. All of the
bacteria data are based on one time discrete water sam-
ples.



All of the drains, a one time or another, exceeded the E.
Coli standard of 406 CFUs for a one time sample. Refer
to Table 5 for percent exceedance at each location.

Table5. Percent exceedance of one timeE.coli standard

Site |.D. Year 1 (2000-2001) |Year 2 (2001-2002)
S 14 3% 47%
S 14 up 35% 45%
S13 50% 60%
S13E 76% 60%
S13w. 40% 30%
S12 50% 60%
S10 3% 58%
S10up 45% 53%
S8 3% 429%
S8up 50% 40%

It has been stated within the lower Payette TMDL docu-
ment that sampling results from the lower Payette area
indicate a genera relationship between fecal coliform and
TSS. It is dso stated in both the Payette TMDL and the
implementation plan that BMPs used to control sediment
and nutrients will also help reduce bacteria.

The data collected from the Buckingham sub-watershed
indicates that there are no correlations between TSS val-
ues and E-coli. Regressions indicate a poor relationship
with R vaues ranging from 0.010 to 0.108 (Appendix
A). BMPs used to control sediment and nutrients may not
be sufficient to control E.-coli bacterialevels.

Conclusions

The proposed TSS levels in the Snake River Hells Can
yon TMDL call for a monthly average of no greater than
50 mg/L for protection of fish. Using this figure (50 mg/
L) and the calculated 2 year averages from the TSS data
collected by ISDA, areduction of 49% would be required
to meet SR-HC TMDL levels. This reduction would g-
ply to both the upper drainage sites along with the lower
sites near the Payette River. This 49% is somewhat lower
than the 60% proposed within the SR-HC TMDL for
drains discharging into the Snake River.

The proposed TP concentration for the SR-HC TMDL is
0.07 mg/L. Using this proposed concentration would re-
quire a 30% reduction in TP at the confluence of the Pay-
ette River with the Snake River. Averaging the 2 years of
data, collected on the S-drains, indicates a 63% reduction,
would be required on these drains to meet the proposed
TMDL concentration of 0.07 mg/L. This reduction g-

plies to both the upper drainage sites and the lower sites.

Bacteria levels vary throughout the Buckingham Sub-
watershed but it appears that the bulk of the exceedances
for E-coli ( > 406 CFUs) occur during the irrigation sea-
son (April through October). The 2 years of data indicate
S13 E. had the highest average percentage of ex-
ceedances at 68% followed by S13 and S12 at 55%. The
remaining sites had an average exceedance rate ranging
from 49% to 35%.

Recommendations

The Payette Soil and Water Conservation District
(SWCD) dong with the Soil Conservation Commis-
sion (SCC), Natural Resource Conservation Service
(NRCS) and ISDA saff should work with loca land-
owners to identify problems within the Buckingham
sub-watershed.

The SWCD, SCC, NRCS and ISDA continue to work
with landowners and cooperators to fund and imple-
ment projects that will improve the water quality
within the sub-watershed.

Evaluation of irrigation practices and irrigation water
return systems to determine which ones are causing
the mgjority of impacts within these drainage sys-
tems.

I dentification of critical areas or critical activities best
addressed by implementation of BMPs.

ISDA will continue to work with all interested parties
to evauate water quaity and BMP effectiveness
within the Lower Payette River system.
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